


































































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017





































































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017


















































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017

















































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017
















































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017
















































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017















































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017
















































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017
















































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017

















































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017














































Manuscript under review for journal Earth Syst. Sci. Data
Discussion started: 13 November 2017





























1)	and	the	fossil	fuel	carbon	intensity	of	the	economy	(IFF;	GtC	USD-1)	as	follows: 27	 !!! =  !"# × !!! 	 (3) 
Taking	a	time	derivative	of	Equation	(3)	and	rearranging	gives:	28	
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Unit	1	 Unit	2	 Conversion	 Source	
GtC	(gigatonnes	of	carbon)	 ppm	(parts	per	million)a	 2.12b	 Ballantyne	et	al.	(2012)	
GtC	(gigatonnes	of	carbon)	 PgC	(petagrams	of	carbon)	 1	 SI	unit	conversion	
GtCO2	(gigatonnes	of	carbon	dioxide)	 GtC	(gigatonnes	of	carbon)	 3.664	 44.01/12.011	in	mass	equivalent	
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Units	of	GtC	 1750-2016	 1850-2005	 1959-2016	 1870-2016	 1870-2017a	
Emissions	 	 	 	 	 	
Fossil	fuels	and	industry	(EFF)	 420	±	20	 320	±	15	 345	±	15	 420	±	20	 430	±	20	
Land-use	change	emissions	(ELUC)	 225	±	75		 180	±	60		 75	±	40		 180	±	60		 180	±	60	
Total	emissions	 645	±	80	 500	±	60	 415	±	45	 600	±	65	 610	±	65	




270	±	5	 200	±	5	 185	±	5	 245	±	5	 250	±	5	
Ocean	sink	(SOCEAN)	 160	±	20	 145	±	20	 95	±	20	 145	±	20	 150	±	20	
Terrestrial	sink	(SLAND)
c	 205	±	55	 155	±	45	 135	±	35	 190	±	45	 190	±	55	
Budget	imbalance	 	 	 	 	 	
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Source	of	uncertainty	 Time	scale	(years)	 Location	 Status	 Evidence	
Emissions	from	fossil	fuels	and	industry	(EFF;	Section	2.1)	
energy	statistics	 annual	to	decadal	 mainly	China	 see	Sect.	2.1	 (Korsbakken	et	al.,	2016)	
carbon	content	of	coal	 decadal	 mainly	China	 see	Sect.	2.1	 (Liu	et	al.,	2015)	
Emissions	from	land-use	change	(ELUC;	section	2.2)	
land-cover	and	land-use	
change	statistics	 continuous	 global	 see	Sect.	2.2	 (Houghton	et	al.,	2012)	
sub-grid-scale	transitions	 annual	to	decadal	 global;	in	particular	tropics	 see	Table	5	 (Wilkenskjeld	et	al.,	2014)	
vegetation	biomass	 annual	to	decadal	 global;	in	particular	tropics	 see	Table	5	 (Houghton	et	al.,	2012)	
wood	and	crop	harvest	 annual	to	decadal	 global	 see	Table	5	 (Arneth	et	al.,	2017)	















changes	in	nutrient	supply	 multi-decadal	trend	 global	 not	included	 (Duce	et	al.,	2008)	
Land	sink	(SLAND)	






supply	 multi-decadal	trend	 global	 see	Sect.	2.5	 (Zaehle	et	al.,	2011)	
response	to	diffuse	
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Scripps Institution of Oceanography (Keeling et al., 1976)
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(a) Fossil fuels and industry
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(a) Land−use change emissions
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